epidemiological studies associating health risk-reduction with Mediterranean Diet style rather than a single component of the diet [18, 19] . In light of expanding knowledge and education on bioactive compounds in relation to functional food, FFC strives to exponentiate its resources for general public awareness to combat these chronic diseases.
FFC Functional Food Definition (2017)
The FFC now defines "functional foods" as the following:
"Natural or processed foods that contain biologically active compounds; which, in defined, effective, and non-toxic amounts, provide a clinically proven and documented health benefit utilizing specific biomarkers for the prevention, management, or treatment of chronic disease or its symptoms" [26] .
In earlier definitions, the phrase "known or unknown" has been used in relation to biologically active compounds. However, in the current definition, the term "unknown" was excluded because there would be no way to quantify the effects of the bioactive compound if the amount was undefined.
For that reason, changes were made accordingly after the latest discussion at Harvard Medical School conference in September of 2017 with teaching partners: Dr. Dolores del Castillo, Senior Scientist and Head of Food Bioscience group and Francesco Matrisciano, MD, Ph.D. from Loyola University Department of Molecular Pharmacology and Therapeutics in Loyola University Chicago, IL [26] . This change represents one of the significant developments for the current FFC definition for functional foods.
Another change to the previous definition is the addition of "specific biomarkers" as a way to measure disease symptoms. Biomarkers are indicators in the body that give off signals in tissues, organs, or systems. Scientists and researchers use the presence of biomarkers to determine the efficacy of a biological process in functional foods.
To test the effectiveness of a bioactive compound, researchers measure specific biomarkers to identify changes that occur at the cellular level. Researchers can then monitor these changes to measure health or identify disease. Testing specific and sensitive biomarkers help identify the health benefits of bioactive compounds in food. There are a plethora of diseases with symptoms that can be characterized by biomarkers; some common ones include cancer, obesity, cardiovascular disease, diabetes, and emotional and neurological diseases [21] .
A final change to the old definition of functional foods is the elaboration of chronic disease "or its symptoms." Potential signs of a disease are also crucial for the treatment of the disease. By including the symptoms of a disease, the definition broadens its scope to include not only the final state of the disease but all the factors that contribute to this final state. With this new definition, functional foods can reach a wider group of individuals.
It is not possible to cure all diseases, with medicine or with food. With this new definition, those suffering from these kinds of diseases will be able to turn to functional foods as a source of potential relief of symptoms, thereby improving the quality of life. Ultimately, the latest FFC definition provides a more comprehensive understanding of functional foods, in addition to making the organization's vision and purpose for the advancement of functional foods clearer. "Foods and food components that provide a health benefit beyond basic nutrition. These substances provide essential nutrients often beyond quantities necessary for normal maintenance, growth, and development, and/or other biologically active components that impact health benefits" [22] .
The Institute of Medicine of the U.S. National Academy of Sciences "Foods that encompass potentially healthful products, including any modified foods or food ingredients that may provide a health benefit beyond the nutrients it contains" [23] .
Foods for Special Dietary Use (As defined by the Federal Food, Drug, and Cosmetic Act) "A particular use for which a food purports or is represented to be used, including to the following: -Supplying a special dietary need that exists by reason of a physiological, pathological, or physical condition -Supplying a vitamin, mineral, or other ingredients for use by humans to supplement the diet by increasing the total dietary intake -Supplying a special dietary need by reason of being a food for us as the sole item of diet" [20] .
Food and Drug Administration Does not provide a legal definition for the term "functional foods," which is currently used as a marketing idiom for the category [24] .
American Dietetic Association Classifies all foods as functional at some physiological level in that food provides nutrient, growth, or maintain vital processes [25] .
FFC Definition (2014) "Natural or processed foods that contain known or unknown biologically-active compounds; which, in defined, effective, and non-toxic amounts, provide a clinically proven and documented health benefit for the prevention, management, or treatment of chronic diseases" [3] .
Components of the New Functional Food Definition
Analyzing every part of a definition is important for understanding and explaining each concept.
Figure 1.2. Sectional Parts of the Current FFC "Functional Food" Definition
Functional foods are becoming increasingly popular based on their clinically proven health benefits to prevent, manage, and treat chronic diseases. The current definition of functional food is more precise and specific. In the definition, "natural or processed foods" describes the types of foods dealt with in functional foods. The phrase "that contain biologically active compounds" focuses on components from these foods which affect the body. Moreover, "which, in defined, effective, and non-toxic amounts" concentrates more on the quantity, efficacy, and level of toxicity that these foods possess.
The fact that they "provide a clinically proven and documented health benefit utilizing specific biomarkers" means that functional foods allow for successful treatment and there is concrete evidence of the overall impact of their effects. By specifying the use of biomarkers, the definition emphasizes that the "clinically proven health benefits" must be supported by the identification of alterations in the body and signal signs of disease-biomarkers. Lastly, the phrase "for the prevention, management, or treatment of chronic disease or its symptoms" addresses three key elements which functional foods try to achieve: prevent, manage, or treat not only the disease itself but also its symptoms. The FFC's inclusion of the last two sections of the most recent definition supports the notion that it is necessary to provide clinically proven benefits as well as treating the disease as a whole [26] .
Current State of Regulations
The discipline of functional food science is an aspect of nutritional science centered upon the research and development of these foods by using both a function-driven approach and a lifestyle approach to prevent and manage diseases, like diabetes [27] [28] [29] [30] [31] . The primary challenge is that the [32, 33] .
Current regulations should adequately reflect all foods, including natural, processed, functional, and medical. Once the government and scientists agree upon what exactly makes food "functional," laws can be enacted to encourage research [33, 34] . If we can educate the public properly about functional foods, then they will be able to embrace the concept. A standardized definition would give scientists credibility to educate the public.
Functional Food Regulation
Instead of relying only on medication to treat diseases, functional food products are another way to combat symptoms and disease. Moreover, if functional foods are valued by consumers because of their ability to prevent and treat chronic diseases or their symptoms, the industry would be discouraged from saturating markets with products that lack concrete evidence to support claims about their benefits [35] [36] [37] . When faced with increasing health care costs in the 1980s, Japan's Ministry of Health and
Welfare started a regulatory system to approve certain foods with documented health benefits to improve the health of the nation [38] . During that time, the U.S. did not have a standard definition.
Years later, in 1994, the National Academy of Sciences' Food and Nutrition Board in the U.S. defined functional foods as "any modified food or food ingredient that may provide a health benefit beyond the traditional nutrients it contains" [39] . The International Life Sciences Institute defined functional foods as "foods that, by virtue of the presence of physiologically active components, provide a health benefit beyond basic nutrition" [40] . The American Dietetic Association defined functional foods as foods that are "whole, fortified, enriched, or enhanced" [41] . Although they vary in specificity and cohesion, these definitions are a step towards the regulation of functional foods.
The Japanese Ministry of Health, Labor, and Welfare was the first regulatory agency to acknowledge functional foods as a unique food category [42] . Since then, Japan has been the leader in functional food regulation [43] . Their existing regulations concerning the use of food ingredients are adequate to cover functional food ingredients [44] [45] . In the United States, the FDA currently has four categories of claims that food manufacturers can use for labels to convey health information. These categories include: 1) nutrient content claims, 2) structure/function claims, 3)
health claims, and 4) qualified health claims [46] . All of these four claim types are allowed on functional food and regular food labels alike if the claim meets the defined criteria.
Steps to Establish Functional Food as a Separate Category
FFC aims to establish a separate category for the regulation of functional foods, and there are four main steps by which FFC plans to achieve this goal. These four steps will cyclically work to help establish a specific process for regulating functional foods, thereby making them safer and more available for public consumption. One step in this process is educating the public about functional foods. The FFC focuses on this step. The primary goal of FFC is to educate physicians, health professionals, researchers, scientists, students, and the general public about the health benefits, Ultimately, the organization strives to create standards for the evaluation of functional food products as well as special food labels acceptable to the public. Once proper regulations for production and labeling are established, we must rely on the food industry to understand the research that has been conducted and follow the regulations implemented by the government to begin standardized production of functional foods for public consumption. The food industry will be responsible for developing labels and health claims for functional food products that are clinically proven by the use of biomarkers. Labels should specify "best by" dates to indicate how long bioactive compounds will remain effective. There will also be benefits for the food industry.
Functional foods are an untapped sector of the market in which there is substantial potential for financial gains. Unlike medical foods and nutraceuticals, functional foods will be present in stores and accessible to the general public without the need for a prescription from a doctor. Availability of these functional foods will increase exponentially and will benefit both the population and the industry producing these products.
Figure 1.3. Four Main Steps of FFC to Establish Functional Food as A Separate Category

Future Advancements of Functional Food Research
Extensive research is focused on increasing our understanding of functional foods. For example, there have been several reports that have examined the role of antioxidants in reducing muscle damage since a large increase of oxidative products in exercised muscles via the biomarker of antioxidant intake has been noted [47] [48] [49] [50] [51] . Additionally, nutrigenomics is an emerging discipline which investigates the interaction between diet and development of diseases based on an individual's genetic profile [52] . In February 2001, Ventor and a group of colleagues announced the complete sequence of the human genome [53] . This breakthrough discovery can make it possible to tailor a diet for an individual's specific genetic profile. The extensive personalization abilities of nutrigenomics will have a profound effect on the efforts of future disease prevention [54] .
Another advancement which will influence the future of functional foods is biotechnology. Recent instances of biotechnology-derived crops have the potential to improve the health of many people worldwide through the use of golden rice and iron-enriched rice [55] . These grains can provide enhanced levels of iron and beta-carotene which could help prevent iron deficiency anemia and vitamin A deficiency-related blindness in the world. Many other foods enhanced with nutritive or non-nutritive substances may even help to prevent chronic diseases, such as cancer, diabetes, and osteoporosis [56] as well as other diet-related disorders in the future.
Research suggests there is significant progress in the field of functional foods. Nutrient bioavailability in foods is governed by the microstructure and composition of the given food, otherwise known as the food matrix [59] . Many studies have shown that in the process of functional food development, interactions within this food matrix between nutrients and nonnutrients can vary in nature [60] [61] . As a whole, functional food research has greatly progressed over the years and has shown evidence of remarkable changes in overall health. Its advancements will be an ongoing process of remarkable innovations. For these reasons, it is especially important that the United States develops a standardized definition for the purpose of regulating functional foods in an effort to stimulate more research in the field.
Educate the public (including students, researchers, dietitians, and medical doctors), which could push the government to accept the functional food definition Contact governmental agencies directly (FDA, USDA, NIH) and persuade them to accept FFC's functional food definition Create a special food label which would be acceptable for the American public, similar to FOSHU in Japan
Create standards by which new functional food products could be evaluated
Functional Food Center Aims Evaluating Functional Foods Using FFC's Definition
As the development of functional foods continues to progress, it will be crucial to confirm that the products we are creating and consuming actually are functional foods. The FFC's definition of functional foods and the steps required to create new functional food products can be used to evaluate scientific evidence and confirm whether a product is a functional food. FFC has used the refined definition of functional foods to outline the steps necessary for the development of functional foods. This process begins by examining the link between a particular food and health benefits. Once a link has been identified, researchers must determine the bioactive compound that is responsible for the observed health benefit. This is accomplished by running in vitro and in vivo studies with non-living and animal specimens. Once a bioactive compound has been identified, researchers will use in vitro and in vivo studies to determine the mechanism of action that by which the bioactive compound imparts health benefits. Through this step, researchers must also establish a daily value that will deliver effective health benefits to the consumer while avoiding toxicity. Once the mechanism and daily value have been determined, the next step would be conducting human studies. Human studies involve administering humanappropriate doses of bioactive compounds and closely monitoring subjects for any adverse side effects. Once human studies determine the proper dosage of bioactive compounds, an appropriate food vehicle must be developed for the bioactive compounds. This food vehicle combined with the bioactive compound is the functional food product.
The remaining steps in the process involve ensuring proper regulations are met and administering the final product to the public. First, manufacturers must obtain proper labels for functional foods. These labels must include information about daily usage amounts, length of usage, and how long bioactive compounds will remain effective. On labels, manufacturers will need to make health claims that are backed by empirical evidence and closely follow the FDA's health claim regulations. Once the functional food is created and packaged, it must be marketed to the public in a way that adequately educates them about the health benefits of the functional food. Once people begin consuming functional foods, researchers can run epidemiological studies to test for the overall and long-term effectiveness of functional foods and use this information to better inform the future research and functional food development.
To determine if a food is a functional food, we can examine the data provided from research studies and walk through each step of the process to create functional foods and the standards described in the FFC's definition, to see if requirements are met all the way through. If each standard is met, then the product can be considered a functional food. If any standards are not met, the product cannot be considered a functional food. The conclusion may possibly be that there is not enough evidence to determine whether something is a functional food. While this conclusion seems uninformative, it is important because it can be the starting point for more research needed to determine a bioactive compound's potential to be a functional food.
SUMMARY
Throughout the past decades, FFC has promoted the advancement of functional food research and expanded the scope of its definition of functional food. In order to create functional food products based on scientific evidence, defining them is a crucial first step.
Previous definitions vaguely state that functional foods improve health and reduce the likelihood of disease. However, FFC's current definition provides a clearer sense of what functional foods do by specifying the activity of bioactive compounds and use of biomarkers to determine functional food effectiveness, as well as broadening the scope of their effects from just a disease to a disease and its symptoms. FFC's advancing approach accomplishes what they believe to be an attainable standard for developing improved functional foods for a better quality of life.
Establishing a more formal and standard definition for functional foods will help bring a greater number of legitimate functional foods to the market in order to benefit a broader range of individuals. This will create a need for more concrete regulation and evaluation of scientific evidence in regards to functional foods. The FFC's definition of functional foods provides the guidelines necessary to accomplish this. FFC's advancement of the definition will, in turn, create more awareness and understanding of functional foods in today's modern society. 
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